Interaction of an amphitropic protein (factor Xa) with membrane models in a complex system.
Phosphatidylserine (PS) plays a crucial role, in the conversion of prothrombin into thrombin by the protease, factor Xa. Physiologically, the conversion occurs in the prothrombinase complex. The question of how water-soluble proteins that normally circulate in plasma bind remains to be unambiguously determined. We previously found that the amphitropic proteins (prothrombin, factors V and Va) penetrate into phospholipid layers. AC polarography has allowed the detection for the first time of insertion of factor Xa into condensed monolayers containing phosphatidylserine (PS) and phosphatidylcholine (PC) either 100% PS or 25% PS in the presence of Ca2+. This observation demonstrates that part of factor Xa can cross the phospholipid polar headgroup/hydrocarbon chain interface. In parallel experiments, radioactive surface measurements permitted measuring binding of tritium-labeled factor Xa onto a PS monolayer and calculate an association constant, 6x10(6) M(-1). Penetration of factor Xa into PS-containing vesicles was investigated also using photoactivable 5-[125I]iodonaphthalene-1-azide, which binds selectively to the lipid embedded domains of the protein. These experiments suggest that Factor Xa penetrates preferentially by its heavy chain, an alternative mode of binding to the commonly accepted binding via its Gla domain. Interaction of factor Xa with PS vesicles also changes its apparent K(m) for S 2222.